ABSTRACT. Small and medium sized manufacturing companies are important both to economic growth and to supply chains. Yet only limited research has focused on this type of organization -this includes in the area of manufacturing strategy. Using a large scale survey of 149 firms across three States in Brazil, this paper examines the competitive capabilities of small and medium sized manufacturing companies; and the link between their capabilities and performance. Our results show that the best-performing firms are those that lead on capabilities like quality and innovativeness rather than on cost. Much of the available literature on manufacturing strategy emphasizes only four key competitive priorities: cost, flexibility, quality and delivery. Consequently, our results confirm innovativeness as an important, fifth capability for small and medium sized firms in Brazil to maintain or develop. The findings are of relevance both to small and medium sized manufacturing companies in emerging economies and to international firms looking to relocate or outsource to Brazil.
Introduction
Small and medium sized manufacturing companies are important both to economic growth/recovery and to supply chains, yet they have received far less research attention than large organizations. Similarly, developing economy contexts have received far less research attention than developed economies -this includes in the vast literature on manufacturing strategy. Consequently, there is a need to conduct more research into small and medium sized manufacturing companies, particularly in emerging economies like the BRIC countries (i.e. Brazil, Russia, India and China). In response, this study sets out to examine the manufacturing strategy of small and medium sized manufacturing enterprises (SME) in Brazil using a large scale survey. Manufacturing strategy has been described as a coordinated approach that links a firm's functional capabilities to the competitive advantage it is seeking in the marketplace (HAYES; PISANO, 1996; HILL, 2000) . The content of manufacturing strategy consists of: (i) decisions concerning the physical and organizational structure of a company, which reflect a firm's present and future capabilities; and (ii) competitive priorities, which reflect the competitive advantage a firm is seeking to develop (see, e.g. LEONG et al., 1990) . Hence, manufacturing strategy is comprised of competitive priorities and capabilities with, for example, the competitive priorities of a firm shaping the development of appropriate competitive capabilities, based on the deployment of its limited resources. Competitive priorities are thus defined as what a manufacturer intends to emphasize in terms of future improvements to attain or maintain its competitive advantage LEWIS, 2002; ROSENZWEIG; EASTON, 2010) . This is different from competitive capabilities, which reflect a firm's actual competitive strengths relative to its competitors (FLYNN; FLYNN, 2004, ROSENZWEIG; EASTON, 2010) . The topic of manufacturing strategy continues to receive attention, with the body of literature continuing to grow -recent contributions to this literature include Elmosethy (2013) and Fernandes et al. (2012) .
Based on the broader operations management literature (e.g. LEONG et al., 1990; WARD et al., 1998) , suggested that small manufacturers, just like large companies, are driven by four broad competitive capabilities: cost, flexibility, quality and delivery. Indeed, much of the manufacturing strategy literature is consistent with this argument (see, e.g. MILLER; ROTH, 1994; PAGELL, 2000; LEWIS, 2002) . According to Zhang et al. (2011) , prior research on the development of capabilities was largely focused on these four established capabilities. However, in the context of Brazil, Thürer et al. (2013) recently underlined the importance of innovativeness as a competitive priority for small manufacturers, which often compete on unique capabilities rather than on cost. Some of the literature provides support for this finding (e.g. NOBLE, 1997; PAGELL, 2000) , but it is contradicted by earlier research in Brazil that did not find innovativeness to be an important capability for firms to develop (see FLEURY; FLEURY, 2003) .
Since the publication of the study by Fleury and Fleury (2003) , it has been argued that the competitive landscape has changed -and this may provide an explanation for the differing conclusions on the importance of innovativeness between 2013 (i.e. FLEURY; FLEURY, 2003 vs. THÜRER et al., 2013 . For example, Melnyk et al. (2010) argued that the way in which firms compete is changing: rather than being strategically decoupled and price driven, companies that are integrated in the 'new supply chain' are strategically coupled and value driven, focusing on a blend of outcomes, including sustainability and innovation. While there exists a broad literature that identifies sustainability as an emerging competitive priority (e.g. JABBOUR et al., 2012) , innovativeness has received far less attention (THÜRER et al., 2013) .
In response, this study examines the competitive capabilities of small and medium sized manufacturing companies in Brazil; and how these capabilities affect their performance. Our focus is on competitive capabilities rather than on competitive priorities as we are interested in the impact of a firm's actual competitive strengths in a certain area on its performance. Moreover, while competitive priorities are a key decision variable for managers and researchers alike -denoting a strategic emphasis on developing certain competitive capabilities (WARD et al., 1995; WARD et al., 1998; LEWIS, 2002; FLYNN; FLYNN 2004 ) -the study of competitive priorities has limitations. Boyer and Pagell (2000) stated that the central problem with competitive priority measures used in research is that they allow survey respondents to rate everything highly. This makes it impossible to interpret the results, especially when it comes to evaluating tradeoff decisions between priorities: when all priorities are rated as important, it becomes impossible to distinguish between them.
The objective of this study is to evaluate which competitive capabilities lead to superior performancethis will help guide managerial decisions on which capabilities to develop. This, in turn, will inform managers on how they should compete, i.e. their competitive priorities. To the best of our knowledge, this is the first study that focuses on competitive capabilities and their impact on performance in Brazil. But although our focus is on Brazil, it is argued that the findings are also of relevance to other South American countries, such as Argentina, and to international firms considering relocating or outsourcing to a rapidly emerging economy like Brazil. Therefore, this study goes along with recent studies on SMEs in Latin American countries, such as Argentina (CASTILLO et al., 2014) and Chile (ARRÁIZ et al., 2013) .
The remainder of this paper is organized as follows. The theoretical foundation for the study is outlined in Section 2. The research method applied -a large scale survey -is then outlined in Section 3 before the results of the survey are presented and discussed in Section 4. Finally, conclusions are drawn in Section 5.
Literature review: competitive capabilities
According to Roth and Jackson (1995) , competitive capabilities capture a manufacturer´s 'actual' or "realized" competitive strengths relative to its primary competitors in its target markets. Lin et al. (2012) state that developing and nurturing strategic competitive capabilities is one of the major tasks in building a manufacturing strategy. In fact, there exists a strong link between competitive capabilities and superior performance (see e.g. KRISTAL et al., 2010; MALLICK et al., 2013 The four well-known competitive capabilities can be defined according to Lin et al. (2012) 
as:
Cost: supplying the product and/or service to customers in the most cost effective way, leading low price; Flexibility: the ability to respond to changes in terms of product range, design and volume; Quality: producing and delivering the product and/or service to the highest possible standards, providing outstanding products of consistent quality;
Delivery: the ability to deliver reliably and speedily. Delivery reliability is the ability to meet delivery dates with correct quantities and specifications (SARMIENTO et al., 2007) , while delivery speed is the ability to quickly fulfill a customer order.
There is a lot of research that deals with competitive capabilities in large companies. Indeed, many topics have been discussed since the seminal work of Skinner (1969) . Some of these streams are:
-studies that address capabilities development; -studies that explore the relationship between capabilities and company performance; and, -studies that extend the four traditional competitive capabilities.
Concerning capabilities development, according to Zhang et al. (2011) , at least two theories emerge to explain the patterns of capabilities development: trade-off theory (improving one capability is at the expense of another capability); and the cumulative theory (simultaneous improvement in several capabilities can be achieved). Some studies within this topic explain how firms acquire the capabilities they need to develop. One example is the paper of McEvily and Marcus (2005) , while other studies investigate the level of implementation of capabilities in a particular industry and/or country. Practices to attain such a capability are shown in this study.
Another important stream of research is on the relationship between competitive capabilities and business performance. Since the beginning of the 1990s, a lot of empirical studies have reported that competitive capabilities have an impact on business performance. Some examples are Ferdows and De Meyer (1990) and Ward et al. (1998) . More recently, Swink et al. (2007) showed empirically that four levels of integration (strategy, customer, supplier and product/process) lead to improvement in manufacturing capabilities; and that these capabilities improve business performance.
Meanwhile, Kristal et al. (2010) also shows the positive effect of competitive capabilities on business performance (profit and market share) based on a survey in 174 United States (US) manufacturers. Mallick et al. (2013) investigates, by means of a survey of 144 plants in the US, the effect of cost and quality capabilities in product design on business performance. The authors conclude that there is a strong link between business performance and quality as a capability, but not cost as a capability. The authors argue that this link deserves further investigation. Some recent research has argued for the extension of capabilities beyond the four traditional competitive capabilities. Zhang et al. (2011) propose new capabilities (service and customization) for industries located in China and show that these new capabilities and the established capabilities (flexibility and delivery) are mutually supportive. Jayaram and Narasinham (2007) present new product development as a competitive capability and show that this capability is related to new product development project success.
Our paper is closely related to these three streams of research. We will examine the competitive capabilities of 149 companies in Brazil and link them to performance (therefore closely related to streams (i) and (ii)). In addition, we investigate a fifth competitive capability for SMEs: innovativeness.
Although a vast literature on competitive capabilities in large organizations exists, the same cannot be said for SMEs. In fact, very few papers address this topic in the context of SMEs. Barad and Gien (2001) develop a supporting methodology for determining the improvement priorities of SMEs; and Corbett (2008) studies ten small companies in New Zealand. Over the period of 10 years, the latter author's firms endured a turbulent environment where they were subjected to large changes in exchange rate, and some faced forced changes in products and markets as a result of changes in ownership and government policy. In contrast to other authors, mainly those focused on larger companies, the study found the strategy configurations were not stable and that many firms moved towards a price-based configuration. Thürer et al. (2013) A survey or questionnaire enables researchers to directly question a great number of individuals. It is a tool that is well suited to quantitative evaluation and allows the researcher to work with a large sample size (THIETART 2001) . The methodology applied in this study can be roughly summarized as follows:
Sample Definition: The sample is first defined and is intended to be reasonably representative, allowing the desired effects to be observed.
Development of Scales:
The literature is reviewed to identify existing scales or measurement tools for our constructs. Where no measure exists, new measures are created and validated. The Qmethodology is applied to ensure newly created measures reflect constructs appropriately.
Conducting the Survey: The survey is conducted with the aid of an electronic data collection tool (Survey Monkey).
Data analysis: Data is first examined by simple descriptive statistics to ensure the quality of the data. Statistical tools are then used to statistically validate a proposed model and address the research question.
The sample selection and data collection procedures are described next in Section 3.1 before attention turns to the development of the survey instrument in Section 3.2, which includes the usual four constructs studied in the manufacturing strategy literature (i.e. cost, flexibility, quality and delivery) plus innovativeness. Finally, the data analysis approach is outlined in Section 3.3. The survey remained online via Survey Monkey during the whole data collection period. To assess nonresponse bias, differences between early and late respondents were evaluated. In addition, Harman's single-factor test was performed to test for common method variance (see, e.g., ZU et al., 2008) . In total, 149 valid responses were received, resulting in a conservative response rate of 5.64%. The final sample size compares favorably with sample sizes used in previous studies on manufacturing strategy (e.g. AMOAKO-GYAMPAH; BOYE, 2001; JABBOUR et al., 2012) . The company characteristics are summarized in Table 1 .
Measures for the survey instrument
The survey can be divided into two sections: company information and competitive capabilities. The choice of measures for each section, i.e. the individual scale items for each construct, will be discussed in Section 3.2.1 and Section 3.2.2, respectively. But note that the measures are largely based on the prior manufacturing strategy literature and on previous Acta Scientiarum. Technology Maringá, v. 37, n. 3, p. 379-387, July-Sept., 2015
surveys -this means that they have been used previously and that we can therefore reasonably expect them to be reliable. The survey was developed in English before being translated into Portuguese (following CHAPMAN; CARTER, 1979) to allow for its use in Brazil. It was first translated into Portuguese by several independent sources before a meeting took place to discuss problems with the translation and establish the final Portuguese version of the survey. This final version was also translated back into English to ensure congruence between the Portuguese and English versions.
Company information
This first section of the survey focuses on six issues: company size, location, kind of manufacturing performed, production type, demand uncertainty and performance. The production type may be make-tostock, make-to-order or engineered-to-order. The measures for demand uncertainty were taken from Chen and Paulraj (2004) , with managers asked to rate their agreement with the items on a seven-point Likert scale, with values ranging from 1 to 7 (with 1 being strongly disagree, 2 being moderately disagree, 6 being moderately agree and 7 being strongly agree). Measures for performance were taken from Anand and Ward (2004) , with managers asked to rate their position compared to their most important competitors on a seven-point Likert scale, with values ranging from 1 to 7 (with 1 being significantly lower, 4 being relatively equal and 7 being significantly higher). Table 2 summarizes the means and standard deviations of the responses obtained for each individual scale item together with the Cronbach coefficient alpha for each individual construct (a measure for construct reliability). The values exceed 0.6, which was the minimum value applied in previous studies on manufacturing strategy and competitive priorities (e.g. . Note that Cronbach's alpha -a measure for the average covariance between pairs of scale items vs. the total variance -is greater than 0.6 for all the constructs used in this paper. 
Competitive capabilities
Consistent with the literature, the term competitive capabilities represents a firm's actual competitive strengths relative to its competitors (FLYNN; FLYNN, 2004, ROSENZWEIG; EASTON, 2010) . The competitive capabilities investigated in this paper are cost, quality, delivery and flexibility, plus innovativeness, which is defined as an organization's tendency to engage in and support new ideas, novelty, experimentation and creative processes that may result in new products or services. Most measures were based on Rosenzweig et al. (2003), while additional measures for delivery, quality and flexibility were based on the measures used for competitive priorities in, e.g. and Boyer and Pagell (2000) . Measures for innovativeness were partly based on Jambulingam et al. (2005) and Kroes and Ghosh (2010) . As these measures were newly developed for this study, the Q-methodology (see, e.g. NAHM et al., 2002) was applied to ensure that the innovativeness construct is reflected by its measures. In other words, we asked students and fellow researchers to link our measures to a set of constructs and assessed if the links were what we expected.
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Managers were asked to rate their position compared to their most important competitors on a seven-point Likert scale with values ranging from 1 to 7, with 1 being significantly lower, 4 being relatively equal and 7 being significantly higher. Table 3 summarizes the means and standard deviations of the responses obtained for each individual scale item together with the Cronbach coefficient alpha for each individual construct. 
Data analysis
The overall values for each construct were determined by summing the individual values for the corresponding measures before dividing by the number of measures. So, in line with previous research on manufacturing strategy (e.g. KATHURIA, 2000), we do not attach weights to a measure. To control for company size and location, a general linear model was implemented, with each of our performance, demand uncertainty and competitive capability constructs as dependent variables; and with both company size and location as independent variables. Data were then analyzed using correlation matrices and cluster analysis. The results of this approach will be presented in the next section. Table 4 shows the Pearson correlation coefficient between a company's performance, demand uncertainty and competitive capabilities. From these correlation coefficients, it can be observed that:
Results and Discussion
-There is a strong, positive correlation between a company's performance and its competitive capabilities in terms of quality, flexibility and innovativeness. This is independent from the degree of demand uncertainty under which a company operates. No correlation could be observed between performance and being a cost-leader.
-There is a strong, positive correlation between delivery, quality, flexibility and innovativeness, while cost only shows a significant correlation with delivery and flexibility. The above key findings support the argument put forward by authors like Melnyk et al. (2010) in the context of Brazilian small and medium sized manufacturers. Melnyk et al. (2010) recently suggested that the way in which firms compete is changing: rather than being strategically decoupled and price driven, companies integrated in the 'new supply chain' are strategically coupled and value driven, focusing on a blend of outcomes. This means companies have to meet multiple performance criteria simultaneously, as demanded by their customers.
To aid the analysis of differences between companies in terms of their competitive capabilities, performance and demand uncertainty cluster analysis has been applied. We used hierarchical K-means clustering with Euclidean distances in Systat ©. In accordance with , the number of clusters should be limited to between n/30 and n/60, where n is the sample size. Given our sample of 149 responses, our analysis should involve between three and five clusters. Table 5 presents results for four clusters from our survey data together with the cluster means and standard deviations. The four clusters -or groups of companies -can be divided according to the environment in which they operate. This concerns whether they operate under high demand uncertainty or low demand uncertainty. Based on this approach, the following can be observed from the results:
Cluster I and Cluster II (high demand uncertainty): Companies contained in Cluster I, which have strong capabilities in terms of quality, flexibility and innovativeness but lower capabilities in terms of cost, show a better performance than companies in Cluster II. Cluster II is made up of companies that are cost leaders but have low capabilities in terms of flexibility and innovativeness.
Cluster III and Cluster IV (low demand uncertainty): While companies in Cluster III have stronger capabilities (in terms of all five capabilities) compared to companies in Cluster IV, this does not result in a corresponding gain in performance. Rather, despite having significantly lower competitive capabilities, companies in Cluster IV rate their performance only slightly lower than companies in Cluster III.
The above results suggest that, if demand uncertainty is high, then the best performing companies are those that lead in terms of quality and innovativeness rather than in terms of cost. Hence, in addition to the four competitive priorities considered in much prior research, our results suggest a fifth increasingly important competitive priority: innovativeness. It is particularly important to the economic prosperity of small manufacturers, which often produce on a make-to-order basis and therefore sell capabilities rather than specific products. This focus on innovation has also been shown in the context of other developing countries, such as Mexico (e.g. PÉREZ; OZUNA, 2011).
Conclusion
Small and medium sized manufacturing companies make an important economic and social contribution and are important members of supply chains. Yet they have received far less research attention than larger firms. Similarly, the business and management literature is dominated by research in the context of developed rather than developing economies. In contrast, this exploratory study has focused on small and medium sized manufacturing companies in Brazil. Using a large scale survey, it has explored the competitive capabilities of these firms and the link between their competitive capabilities and performance.
In response to our research questionconcerning the relationship between a firm's competitive capabilities and performance -it has been shown that the best-performing firms lead in terms of capabilities like quality and innovativeness rather than in terms of cost. Thus, it can be concluded that innovativeness is an important competitive capability in research and practice. The results further contribute to the so-called "sizeinnovation debate" (LEJARRAGA; MARTINEZ-ROS, 2014) , showing a positive relationship between innovation and performance in Brazilian SMEs.
While innovativeness has been seen as less important in the context of Brazil in previous research (FLEURY; FLEURY, 2003) , it appears to have now emerged as an important, fifth competitive capability to develop in order to compete. But this shift also bears a risk. Noble (1997) argued that competing on innovation from a less solid foundation, i.e. without building up the underlying competitive capabilities (of cost, flexibility, quality, and delivery), may result in a lesser degree of success. Hence, further research is required to examine the sequence in which manufacturing capabilities should be constructed.
